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ABSTRACT We analyze the bathymetric trends of demersal deep-sea flshes in the Catalan Sea ( N W  
Medlterranean) between 1000 and 2250 m depth In the first part of the study, only the pattern shown by 
the whole fauna ( wthin-fauna pattern ) 1s considered At 1200 m there is a significant decrease In fish 
mean welght, as a consequence of the replacement of the dominant large or medium-sized specles by 
small ones This fauna1 shift may be  a consequence of the lower trophic availability at greater depths,  as  
shown by an important decrease in megafaunal biomass between 1000 and 2250 m In the second part, 
the study focuses on the depth-size trends of the most common species ( within-species pattern ) 
Results show that the bigger-deeper phenomenon is not a well-estabhshed tendency None of the lower 
slope species and only 2 of the 5 middle slope species analyzed behave as bigger-deeper species 
Moreover some specles which display a bigger-deeper trend in North Atlantic waters do not show any 
significant trend In the Medlterranean Considering the recent Atlantic origin of Mediterranean 
ichthyofauna and the contrasting behaviour in the 2 areas, the hypothesis that mean slze increase with 
depth is the result of inhented ontogenic behaviour can be  discarded 
INTRODUCTION 
Depth-size trends in deep-sea fishes has been a con- 
troversial subject in the last few years (e.g. Haedrich & 
Rowe 1977, PoUoni et  al. 1979, Macpherson & Duarte 
1991 and references cited therein). Trends have been 
studied both for individual species ('within-species pat- 
tern') and for the whole fauna, analyzing average indi- 
vidual size at different depths ('within-fauna pattern') 
(cf. Carney et al. 1983). However, the results have been 
contradictory dependirig on the areas investigated and 
the sampling techniques used. 
For invertebrates (meio- and macrobenthos) the 
within-fauna trend is towards a reduction in the organ- 
isms' average size with increasing depth (Thiel 1975, 
1979, 1983, Gage 1978, Jumars & Gallagher 1982, Car- 
ney et al. 1983, Sokolova 1990). Both physiological and 
ecological reasons have been put forward to explain 
the observed pattern, but there is still a great deal of 
speculation on the matter. For demersal deep-sea 
fishes the results obtained up to now have been con- 
tradictory. First results seemed to indicate the opposite 
tendency to that of the invertebrates, i.e. a bigger- 
deeper phenomenon (FIaedrich & Rowe 1977, Polloni et 
al. 1979). However subsequent studies have proved 
that this tendency changes according to the area 
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studied (Merrett & Marshal1 1981, Sulak 1982, Snel- 
grove & Haedrich 1985, Gordon 1986, Merrett 1987). 
The confusion has led some authors to suggest that the 
bigger-deeper phenomenon could be nothing more 
than a sampling artefact (Pearcy et  al. 1982); in one 
area, at least, evidence has shown this to be  so (Merrett 
et al. 1991b). 
Within-species the observed trend is also variable 
(Polloni et al. 1979, Mauchline & Cordon 1984, Snel- 
grove & Haedrich 1985, Middleton & Musick 1986, 
Gordon & Duncan 1987, Macpherson & Duarte 1991, 
Merrett et  al. 1991b, among others). In some taxonomic 
groups (e.g,  gadiforms) the occurrence of larger indi- 
viduals in deeper waters is a fairly common pattern. 
The trend can,  however, be erroneously interpreted if 
phenomena such as ontogenic and sexual migrations 
are not taken into account (Snelgrove & Haedrich 1985, 
Middleton & Musick 1986). 
In this paper we analyze the bathymetric trends of 
demersal deep-sea fishes in the Catalan Sea (western 
Mediterranean) between 1000 and 2250 m depth. In 
the first part, only the pattern shown by the whole 
fauna is considered. Contrary to that observed in other 
areas, fish size decreases with depth and some of the 
reasons for this anon~alous pattern are discussed. In the 
second part, the study focuses on the most common 
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species in the area. In some species we find a different 
behaviour to that shown in Atlantic waters. This means 
we must discard the idea of a generalized phenomenon 
(as suggested recently by Macpherson & Duarte 1991) 
involving an  ontogenic migration of individuals to 
progressively deeper water. 
MATERIAL AND METHODS 
All the material included in the present paper was 
collected in the Catalan Sea (NW Mediterranean), off 
the Iberian coast (3B045'N to 42" 00' N), during 4 
cruises (summer and fall) from July 1987 to October 
1988 (Stefanescu et  al. 1992b). 
The sampling gear used was a semiballoon-otter 
trawl (OTSB14, headline length 13.7 m) trawled on a 
single warp. The procedure followed was basically that 
described by Merrett & Marshal1 (1981) and Sulak 
(1982). Each tow usually lasted about 3 h. Depth was 
measured by a vertical ELAC LZ120 echosounder at 
intervals of 15 min. The mean assigned depth of each 
trawl was calculated from arithmetic means of these 
interval depths. 
A total of over 16 000 fishes representing 29 demer- 
sal species (Stefanescu et al. 1992b) were collected at 
ca 50 stations between 984 and 2251 m depth. For 
each haul individuals were counted and the total 
weight of the catch was calculated as the sum of fresh 
weights of species. Both parameters (abundance and 
biomass) were standardized to a common sampled 
area of 1000 m', according to the values proposed by 
Sulak (1982) for an OTSB14 trawled on a single warp 
at 2.5 knots. The individual mean weight for each 
sample was calculated by dividing the biomass by the 
abundance. 
A regression analysis was performed to determine 
any significant change in abundance, biomass and 
specimen mean weight with changing depth. Schef- 
fe's linear contrast was also employed to test signifi- 
cant differences in the values of these parameters 
among 6 depth intervals of 200 m, defined between 
1000 and 2200 m. 
Prior to the calculations and plotting, abundance and 
biomass (per unit area) and mean fish weight were 
converted to log-transformed values. 
Bathymetric trends within-species were analyzed 
only for those species with their bathymetric range 
almost or totally contained within the range 1000 to 
2250 m (cf. Stefanescu et al. 1992b). Nine common 
species with their bathymetric distribution centered 
below 1000 m were selected. Abundant information for 
depths less than 1000 m has allowed an accurate defi- 
nition of upper bathymetric limits of the species 
(Maurin 1962, Raimbault 1963, Macpherson 1977, 
Matallanas 1979, Allue et al. 1981, Allue 1985). 
Because the maximum depth of our samples (2251 m) is 
close to the maximum depth of the Catalan Sea (ca 
2500 m), the lower bathymetnc ranges of the species 
have been well established. 
Preanal length was utilized for macrourids and total 
length for the remaining species (except in the case of 
Bathypterois mediterraneus, in which standard length 
was used). To test the null hypothesis 'fish size is depth 
independent' a regression analysis between both var- 
iables was performed. The coefficient of determination 
(r2) was also calculated to determine what proportion of 
the variance of size could be attributed to change in 
depth. The geometric mean was preferred for calculat- 
ing the mean fish size of each sample, because the 
arithmetic mean is susceptible to the influence of a few 
large specimens and does not represent accurately the 
mode in fish size at a given station. 
Finally, it must be remembered that the phenomenon 
of size increase with depth is highly complex and could 
be related to reproductive or seasonal migrations, both 
horizontal and vertical (cf. Gordon 1979, Snelgrove & 
Haedrich 1985, Middleton & Musick 1986), which can 
be masked if the sampling period is not adequate. The 
problem is enhanced at depths subject to the influence 
of environmental variation (photoperiodicity, pulses in 
surface productivity, periodic cycles in water tempera- 
ture, etc.). These aspects can lead to erroneous conclu- 
sions when not properly considered. 
RESULTS 
Within-fauna pattern 
Bathymetric trends in abundance, biomass and mean 
fish weight are shown in Fig. 1. 
Abundance (Fig. 1A) does not change significantly 
with depth (r = 0.21, 46 df, p < 0.05). There are, 
however, important oscillations in the mean values 
over the whole range considered. Therefore, increasing 
depth is not related to decreasing fish abundance in the 
Catalan Sea (Table l ) ,  as occurs in other Atlantic areas 
for the same depth range (Grassle et al. 1975, Cohen & 
Pawson 1977, Merrett & Marshal1 1981, Sulak 1982, 
Merrett & Domanski 1985, Merrett et al. 1991a). 
Biomass does decrease significantly with depth (r = 
0.59, 46 df, p < 0.05), although a large part of this 
variation can be attributed to the sharp decrease in 
values around 1200 m (Fig. 1B; Table 1). At greater 
depths the trend is less pronounced and no significant 
difference is found among the mean values for the 
depth intervals considered. 
Mean fish weight shows a marked and uniform 
decrease from 1000 m to the deepest level sampled 
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Fig. 1. Bathymetric distribution of 3 fauna1 parameters of the 
dernersal deep-sea fish fauna in the Catalan Sea (NW 
Mediterranean). (A) Abundance; ( B )  biomass; (C) mean fish 
weight 
(Fig. 1C). The 2 variables show a strong correlation (r = 
0.77; 46 df, p < 0.001) and fit a linear regression of 
equation [ Y  (log mean weight) = -0.0007 X (depth) + 
2,7027). Mean values differ significantly between the 
first depth interval sampled and the other intervals. 
However at greater depths, although values continue 
decreasing markedly, differences are not significant. 
Within-species pattern 
The analysis of the size-depth trend for each species 
is detailed in Table 2. Of the 9 species studied, 6 
(Bathypterois n~editerraneus, Polyacanthonotus risso- 
anus, Coryphaenoides guenthen, Chalinura mediter- 
ranea, Mora moro and Cataetyx alleni) do not show any 
specific trend, individuals of varying size and age 
being distributed over the whole range occupied by the 
species. 
The bathymetric ranges of Bathypterois rnediter- 
raneus, Polyacanthonotus rissoanus, Coryphaenoides 
guenthen and Chalinura mediterranea in the Catalan 
Sea were almost totally covered by the sampled depths 
(Stefanescu et al. 1992b). Cataetyx alleni can be found 
occasionally at lesser depths (Matallanas 1983, author's 
unpubl, data). However, the few specimens captured 
there are of sizes distributed over the whole range 
shown by the species (3 to 13 cm). For Mora moro the 
only available data correspond to large adults (2 24 
cm). The absence of young individuals in our samples 
could be the result of a pelagic existence (as Gordon & 
Duncan 1985 suggested for Lepidion eques, a very 
common morid in Rockall Trough). Therefore, it is not 
possible to know with certainty how the size distri- 
bution of this species is influenced by depth. 
In contrast, Alepocephalus rostratus, Coelorhynchus 
labiatus and Lepidion lepidion do show significant 
size-depth changes. For A. rostratus and L, lepidion 
mean size increases with depth while for C, labiatus 
the opposite trend occurs (Table 2). 
However, correct interpretation of depth-size data 
also requires, as noted by Middleton & Musick (1986), 
information on bathymetric distribution as size fre- 
quencies of the population. Thus, an increase in mean 
fish size with depth can be attributed to a 'bigger- 
deeper' phenomenon (maximum fish size correlated 
with maximum depth) or a 'smaller-shallower' 
phenomenon (individuals of maximum size are 
uniformly distributed along the whole range shown by 
the species, whde the smaller individuals are concen- 
trated in shallower water). 
In the Catalan Sea Alepocephalus rostratus exhibits 
a smaller-shallower trend (Fig. 2); for all depths at  
which the species is abundant (1000 to 2000 m) the 
dominant size class is 24 to 28 cm (4 to 6 yr old 
specimens, according to Morales-Nin 1990). Moreover, 
there is a complete absence of 0 to 1 yr old individuals 
(5 17 cm) at  depths below 1400 m and a paucity of 2 yr 
old individuals (around 20 cm) at depths greater than 
208 Mar Ecol. Prog. Ser. 81: 205-213, 1992 
Table 1. Summary of mean values (+SD) for the parameters abundance [log (n + 1) per 1000 m'], biomass [log (g + 1) per 1000 
m'] and mean fish weight [log (g)] for 6 depth intervals of 200 m between 1000 and 2200 m Scheffe's linear contrast showed no 
significant differences for abundance values but a large difference for biomass and mean fish weight (p < 0.01) between the 
values for 1000 to 1200 m and the rest 
Parameter Depth interval (m) 
1000-1200 1200-1400 1400-1600 1600-1800 1800-2000 2000-2200 
Samples 10 7 10 9 6 6 
Abundance 0.45 f 0.18 0.35 + 0.19 0.48 -C 0.19 0.48 f 0.23 0.44 f 0.26 0.60 i 0.14 
Biomass 2.56 f 0.35 2.03 + 0.33 2.10 f 0.21 1.96 t 0.23 1.93 + 0.15 1.89 f 0.10 
Mean weight 2.12 2 0.28 1.69 + 0.17 1.62 2 0.21 1.49 + 0.12 1.49 * 0.15 1.29 f 0.06 
1600 m. Only for larger individuals (> 20 cm) does the observed in the western North Atlantic (Mauchline & 
distribution become uniform along the whole bathy- Gordon 1984, Merrett et  al. 1991b). These results 
metric range shown by the species. Considering the should, however, be interpreted with caution as the 
likely demersal spawning of alepocephalids (Crabtree data are limited and the mean number of individuals 
& Sulak 1986). these data suggest the existence of a per sample is low. 
reproductive migration to shallower water (1000 to 
1200 m),  with younger individuals living at t h s  depth 
and  to a lesser extent at  1200 to 1400 m. After 2 yr a n  DISCUSSION 
ontogenic migration to greater depths occurs. This mi- 
gration affects only a part of the population and 2 yr old Within-fauna pattern 
individuals rarely exceed the 1600 m level. 
Contrary to the above, Lepidion lepidion is a bigger- In the  Catalan Sea, the mean fish weight of the whole 
deeper species (Fig. 3), with individuals of 6 to 15 cm fauna shows a decreasing tendency below a depth of 
dominating at  1000 to 1400 m and individuals of 19 to 1000 m. When abundance (no. per 1000 m') and bio- 
20 cm at  depths of 1400 to 1600 m. Below 1600 m the mass (g per 1000 m') are taken into account simultane- 
size classes less than 15 cm are poorly represented and,  ously an  important fauna1 shift is evident between 1000 
although individuals of 20 cm dominate, those of > 25 and 2250 m. At 1200 m there is a significant decrease in 
cm regularly appear. The few specimens trawled by the fish mean weight, as a consequence of the replace- 
fishing boats (author's unpubl. data) at  600 to 800 m ment of the dominant large or medium-sized species 
have all been small; so w e  can expect a similar pattern (e.g. gadiforms such as Mora moro, Phycis blennoides, 
a t  800 to 1000 m. This species thus shows a n  ontogenic Trachyrhynchus trachyrhynchus and sharks such as 
migration towards progressively increasing depths. Hexanchus griseus), by small ones (such as the 
Analysis of the  data for Coelorhynchus labiatus re- macrourids Coryphaenoides guentheri and Chalinura 
veals a smaller-deeper phenomenon (Table 2). This is mediterranea and the chlorophthalmid Bathypterois 
rather surprising considering the opposite tendency mediferraneus; cf. Stefanescu et  al. 199213). It can be 
Table 2.  Results of regression analysis for the 2 variables size vs depth for demersal deep-sea fishes in the Catalan Sea, with 
bathymetric range totally or almost covered by the depth interval 1000 to 2250 m. a and  bare the major axis regression coefficients 
for the equation Y (log size) = a + b X (depth). Regresson significant at ' 95 'Yo, ' " 99.9 'Yo; NS: not significant; r2: determination 
coefficient; TL: total length; SL: standard length; PAL: preanal length; depth shows extreme ranges of species capture; Ns: 
number of samples analyzed; Ni: number of individuals analyzed 
Species a b X I O - ~  r2 Length (mm) Depth (m) Ns Ni Trend 
Alepocephalus rostratus 
Bathypterois mediterraneus 
Polyacanthonotus rissoanus 
Coelorhynchus la biatus 
Coryphaenoides guenthen 
Chalinura mediterranea 
Lepidion lepidion 
Mora moro 
Cataetyx aalleni 
40-480 (TL) 
45-180 (SL) 
37-70 (PAL) 
33-94 (PAL) 
13-70 (PAL) 
15-102 (PAL) 
60-370 (TL) 
240-510 (TL) 
30-130 (TL) 
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Total length (cm) 
N = 238 
Total length (cm) 
N = 132 
Total length (cm) 
N = 242 
10 20 30 40 
Total length (cm) 
N = 90 
10 20 30 40 
Total length (cm) 
N = 81 
10 20 30 40 
Total length (cm) 
N = 4  
Fig. 2. Alepocephalus rostratus. Length-frequency distribut~ons at  different depth intervals 
said, therefore, that demersal ichthyofauna shows a 
smaller-deeper trend below 1000 m depth. 
In our opinion, this fauna1 shift is a consequence of 
the impossibility of large or medium-sized species to 
satisfy their energetic requirements in an environment 
progressively more trophically restrictive. The increas- 
5 15 25 35 
Total length (cm) 
N = 429 
Total length (cm) 
N = 1330 
Total length (cm) 
N =g19 
5 15 25 
Total length (cm) 
N = 145 
Total length (cm) 
N =212 
Total length (cm) 
N = 4 5  
Fig. 3. Lepidion lepidion. Length-frequency distributions at  different depth intervals 
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lng oligotrophy with increasing depth is shown by an 
important drop in megafaunal biomass between 1000 
and 2250 m (fish: present work; decapod Crustacea: 
Cartes 1991). 
There are no data on meio- and macrofauna; how- 
ever, an exponential decrease in abundance with 
depth has been recorded off northwestern Mediter- 
ranean areas (Carpine 1970, Thiel 1983, Peres 1985, 
among others). 
Considering the notably scarce resources appearing 
to predominate in the Catalan Sea at 1200 m, the 
disappearance of large species would seem to agree 
with the hypothesis of Mahaut et al. (1990). These 
authors distinguished 2 demersal deep-sea fish groups 
characterized by distinct trophic strategies: (1) species 
feeding on the epibenthos and infauna, and indirectly 
dependent on organic particles sedimenting down from 
shallower levels (termed 'microphagous' by Hureau et 
al. 1979); and (2) species feeding directly on megafauna 
carcasses deposited in a more unpredictable and limited 
manner. The latter group can be amplified when not 
only necrophagous species but also those feeding 
actively on large pelagic and benthopelagic prey are 
considered. In this category are included the species 
termed 'predators' by Hureau et al. (1979). Preponder- 
ant in this second class will be the sharks and some 
macrourids which, to a lesser extent, also display ne- 
crophagous habits (cf. Desbruyeres et  al. 1985). 
Mahaut et al. (1990) suggest that species from the 
second group are not present in those areas where 
'large carcasses never reach the seafloor', this being 
the case in oligotrophic seas. A current analysis of the 
diet of Centroscymnus coelolepis (Carrasson et al. 
1992), the only shark abundant on the lower slope, has 
revealed the practical non-existence of carrion 
remains. This is in sharp contrast to findings in the 
North Atlantic (Clarke & Merrett 1972, Sedberry & 
Musick 1978, Mauchline & Gordon 1983) and could 
serve as evidence in favour of the hypothesis of Mahaut 
et al. (1990). 
Moreover, the scarcity of large prey on the lower 
slope (sensu Haedrich & Merrett 1988) of the Catalan 
Sea seems to be in agreement with the existence of a 
demersal fish community dominated by small species 
feeding almost exclusively on small epibenthic and 
benthopelagic invertebrates (Carrasson & Matallanas 
1990, M. Carrasson pers. comm.). 
An additional factor to explain the observed smaller- 
deeper trend is the significant size reduction, when 
compared to Atlantic populations, found in the 
Mediterranean populations of many species, especially 
those of the lower slope. In Polyacanthonotus risso- 
anus, for example, the differences are particularly 
remarkable (Fig. 4). For the macrourids Cory- 
phaenoides guentheri and Chalinura mediterranea 
Number of  specimens 
17.6 37.6 67.6 77.6 97.6 117.6 137.6 167.6 177.6 
Gnathoproctal length (mm) 
m Mediterranean Northwest Atlantic 
Fig. 4. Polyacanthonotus rissoanus. Length-frequency dis- 
tributions in 2 populations, one from the Meditenanean 
(Catalan Sea) and the other from the western North Atlantic 
(Middle-Atlantic Bight) [Modified after Crabtree et al. (1985) 
and authors' data1 
maximum sizes as observed in the Atlantic (Geist- 
doerfer 1986) compared with those found in the present 
study are, respectively, 48 cm TL and 22 cm TL for C. 
guentheri and 73 cm TL and 34 cm TL for C. mediter- 
ranea. Centroscymnus coelolepis showed a maximum 
size of 114 cm in the Atlantic (Compagno 1984) com- 
pared with the 63 cm observed in this study. Our data 
for these species are in complete agreement with previ- 
ous Mediterranean data (Roule 1912, Geistdoerfer & 
Rannou 1971, 1972, McDowell 1973, Sulak et al. 1984). 
It is evident that this phenomenon is very compli- 
cated and is undoubtably the result of a combination of 
factors of disparate origin (e.g. latitudinal gradients on 
fish size, cf. Lindsey 1966; ecological factors affecting 
body size, cf. Peters 1983). More limited resources (a 
striking difference exists between Mediterranean and 
Atlantic waters) and an elevated temperature can both 
be assumed to play an important part (cf. Margalef 
1982, pp. 273-278), and have already been advocated 
(Tortonese 1960) as determinant in reducing size in 
Mediterranean deep-sea fish. 
From these data it is evident we cannot generalize 
the idea, first proposed by Dayton & Hessler (1972) and 
subsequently developed by Haedrich & Rowe (1977), 
Polloni et al. (1979), Haedrich et al. (1980) and Carney 
et al. (1983), of an evolutionary tendency to select for 
~ncreased size in demersal fish when confronted with 
the limited resources of the deep sea. According to 
these authors advantages associated with a large size 
would play a key part in explaining the bigger-deeper 
phenomenon observed in the North Atlantic. Greater 
mobility and the consequent increased ability to catch 
pelagic prey and feed on widely dispersed corpses (cf. 
Haedrich 1974, Haedrich & Henderson 1974, Pearcy 
1976, Sedberry & Musick 1978), along with decreased 
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metabolic cost per unit weight and a higher nutrient 
storage capacity (Peters 1983), would all play an  impor- 
tant role. 
Subsequent s tud~es  carried out in other areas have 
shown that the described bigger-deeper phenomenon 
cannot be considered universal (Sulak 1982), even in 
highly productive seas (Merrett & Marshal1 1981, Snel- 
grove & Haedrich 1985). It has even been suggested 
(Pearcy et  al. 1982, Gordon 1986) and demonstrated by 
Merrett et  al. (1991b) that the phenomenon is the result 
of sampling artefacts, given the greater difficulty larger 
fish experience in avoiding the sampling gear at 
increased depths where their metabolism is slower. 
The possibility that the results presented in this paper 
are a sampling artefact can be rejected. Of the different 
benthic sampling gears used in deep-sea fish studies 
(e.g. Gordon 1986, Merrett et al. 1991a) the OTSB14 
will, if anything, tend to enhance any bigger-deeper 
trend in the ichthyofauna. It is obvious, therefore, that 
this explanation does not suffice for the Catalan Sea 
where the reverse trend occurs. 
Within-species pattern 
The basic component of the phenomenon we have 
been discussing can be  described as a substitution of one 
species for another along a bathymetric gradient. We 
now consider the size distribution a s  shown by individual 
species. It is well known, and has often been taken as  a 
rule (Heinke's law) by some authors (cf. Cushing 1982), 
that in many demersal fish species older specimens are 
found at greater depth. This has recently been dscussed 
at some length by Macpherson & Duarte (1991), albeit 
over a restricted depth range and number of species. 
After a n  analysis of size-depth relations (maximum depth 
750 m) in Namibia and the Catalan Sea they conclude 
that the bigger-deeper phenomenon is a common 
characteristic of the demersal ichthyofauna. The prop- 
osed mechanism involves an  ontogenic migration to 
deeper waters, where the adults benefit from a reduced 
basal metabolic rate and increased life expectancy at 
lower temperatures (Love 1970,1980). Asin the Mediter- 
ranean the water temperature remains constant (ca 
13°C) below 160 to 200 m (Salat & Font 1987), Macpher- 
son & Duarte (1991) suggest that this behaviour repre- 
sents an  inherited evolutionary response and is, there- 
fore, of a genetic nature. 
Present results contradict this hypothesis. The lack of 
a specific trend below 1000 m means it is not possible to 
consider the idea of a bigger-deeper phenomenon as a 
well-established tendency. Thus, for example, none of 
the exclusively lower slope species (Polyacanthonotus 
rissoanus, Bathypterois mediterraneus, Coryphae- 
noides guentheri, Chalinura rnediterranea) showed 
any significant size-depth variation. This had been 
noted for B. mediterraneus in a previous study (Rannou 
& Gabborit-Rezzouk 1976). Moreover, although data 
for the other exclusive lower slope species (Centros- 
cymnus coelolepis, Lepidion guentheri and Cataetyx 
laticeps) were not sufficient to allow statistical analysis, 
the available data indicate no particular pattern 
(Stefanescu et  al. 1991, 1992a, Carrasson et  al. 1992). 
Of the 5 middle slope species which were statistically 
analyzed (Alepocephalus rostratus, Coelorhynchus 
labiatus, Lepidion lepidion, Mora moro and Cataetyx 
alleni) only A. rostratus and L. lepidion behave as 
bigger-deeper or smaller-shallower species. 
Thus, it is evident from our results that the majority of 
demersal species with bathymetric ranges comprised 
between 1000 and 2250 m do not show any clear size- 
depth trend. This is particularly surprising for the 
macrourids Coelorhynchus labiatus, Coryphaenoides 
guentherj and Chalinura mediterranea which display a 
bigger-deeper trend in North Atlantic waters (Mauch- 
line & Gordon 1984, Gordon & Duncan 1987, Merrett et  
al. 1991b). In the case of Polyacanthonotus rissoanus 
the results are contradictory depending on the pro- 
spected areas. Crabtree et al. (1985) did not find any 
relation in the western North Atlantic, but N. R. Merrett 
(pers. comm.) found a slight bigger-deeper trend in the 
Porcupine Bight (eastern North Atlantic). 
Considering the relatively recent Atlantic origin of 
Mediterranean ichthyofauna (Fredj & Maurin 1987), 
and the contrasting behaviour shown in the 2 areas, we 
can discard the hypothesis that mean size increase with 
depth is a result of inherited ontogenic behaviour. This 
theory may have resulted from the restricted number of 
species (31 in the Mediterranean) and depth range 
investigated (20 to 750 m) (Macpherson & Duarte 1991). 
In fact, many of the species considered by these authors 
are known at  depths up to, and far greater than, 1000 m 
(Fischer et  al. 1987, Stefanescu et  al. 199213). In the light 
of these factors we are inclined to view any generaliza- 
tion of this phenomenon with reservation. We believe 
any further study on this subject should narrow its 
perspechves and centre on the autoecology of each 
individual species, as the complexity of links estab- 
lished by a species with its surrounding environment 
will result in highly variable and specific adaptive 
responses in each case, a s  has been indicated here. 
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